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(57)Abstract: , 

PROBLEM TO BE SOLVED: To provide a polyCalicyclic 
acid anhydride) being a precursor in the production of a 
polyCalicyclic imide). 

SOLUTION: The polyCalicyclic acid anhydride) 
composition is a compound represented by formula I 
Cwherein I is an integer of 1 or 2; m is an integer of 3- 
30,000; R1 to R4. which may be the same as or different 
from each other, are each H, F, CF3, a 1-10O alkyi, or a 
6-200 aryl; and R5 and R6 are each H or a 1-1 OC alkyi). 
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(1) 



-I m 
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oocomm^^-t. Ri— R«{4H. F, CF3, m^m. 
■r. ) 
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m^mi] ( 1 ) xm^ti^. 




(1) 



-I m 

(— ( 1 ) (ti5V^T. Uil— 2. m{i3~3 0 0 
1-1 0<7)T;Pdf;^^^ ^^6 — 2 0 COT y-;i^*iO 
R6{4H. iTtJii^^i — 1 o<^)T;Pdf;i^S'^ 

-r. ) 

[it«Ja2] -«is^ ( 1 ) Tm^il^mM.^i^'^TAi}^ 

1 000-1 0 0 00 ooT^s^t^iwat-rsas 

[000 1] 
[0002] 

[t^co^f] ±mi^mmi^ (ls i ) (4. wmtia: 

mscDm^^m.mLx smm-ft. ^mm^. ^^mit 



i/iJn-yffili^it^^fiS. 0-4. 0^T'$) 

[0003] 
[0004] 

iwm^m(:-thii.ih(7)^m ^?mt. -m, ( 1 ) 
xm.^fih z t t:'mLt-t^7ii:')mm^ymxh 

[0005] 
Ut2\ 



(1) 




{41—2. m 
{4H. F. C 
S6 — 2 OCT) 

0<7DT;l^^/P 



-< m 

[0 00 6] {-m.il) \iZii\^X. 1 
{43 — 3 0 0 0 0(7)Si5:$:S^-r<. Ri— R^ 

F3. mmmi—io(r>T)v^!vm. mmi 

X^^. R5. R6{4H, *;t{4^^1-l 
a^r^f . ) 
[0007] 

i^Acrmm<mm *^HH{c:fc{t-s.-fls^ ( 1 ) -e* 

$iT.^^'JflM^KiE*!tl3{4. -jK:^ ( 2 ) X^i^ixh 
[0008] 




[0010] m^^^ti^^$mM^^mmi^7mco 

*#:WhLT«. t>^o [2, 2, l]^rh-5- 

:2:y-2, 3-i^';«^;^';}^>^KiE*??J. 2, 

-t'ix^j'o [2, 2, 1 ] ^Tb-5-a:>'-2, 3- 

2, 1 ] ^rh-5-Ji>^-2, 3-i^';*;^*>K*l* 
if55. 7, 7-S/7;i/:tn-t:>^::^n [2 , 2, l ] 
b-5-x>'-2, 3-i^*;{?;U;}^>^7t<^^. 5, 6- 
S/':7;^>ro- tV^o [ 2 , 2, i]^rh-5-xy 
-2, 3->>';&;^:Ji>K*7icfBff. 5, 6, 7, 7, — r 
b^7;I^:tn-t'S/^n [2, 2, l]^rh-5-x 
>'-2, 3-S/;&;l^;i^>M*i7}c?S3. 7-hUy;U:^^J< 
^;P-b'>^:^n [2, 2, 1 ] ^rh~5-x>'-2, 
3 - 7 . 7 - b^x ( h U >^;l^>f n 

;^^/^) -t:>:^n [2, 2, l]^rh-5-x>'- 
2, 3->^';&;P:if>'®iE7KJB5. 5, 6 - 1'>^ ( h U :7;P 
:tn^^;|^) -es/^a [2, 2, l]^rh-5-X 
^-2, 3-S/;<?;I^.^>Bate7j<1%. 5, 6, 7. 7. - 
T-h^^:^ ( MJ7;P:tn;><f^;U) -ti/^J'n [2, 
2, 1 ] ^Tb-5-xv-2, 3-i/';ir;l-3j^>'l!^* 
1 ~y^^)V~\ziy^u 2, l]^Th~5- 
xy-2, 3-'Jtl}\^^^ym^^^. 7, 7 f^/U 
-tV:?^n[2, 2, 1 ] ^7-h-5-xy-2, 3- 

[2, 2, 1 ] ^rh-5-X>-2, 3->^';^^;^40 
5, 6, 7, 7-xh^;^f-;^-tV^n 

[2, 2, 1 ] ^rh-5-x>--2, 3-i^';&/^.11> 
^7^^. 7-x^;P-t'i/:^n [2, 2, IJ^Th 
-5-x^-~2, 3~i^:^)V^^ymM7mi. 7, 7->>- 
x-^/P-eSx^o [2, 2, 1 ] -^rh-5-x>'- 
2, 3-i/';<?;l/;}l>ffite7j<:ft. 5, 6-i^xf-;^-tV 
;?^u[2, 2, 1 ] ^rb-5-xy-2, 3~-J:^)V 
^^ym^ym. 5, e, 7, 7-T'h^x^;!/-b'>^^ 
o[2, 2, 1 ] ^rh-5-x>^-2, 3-S^*;^** 

ym^M^. 7 -i^9u^^i^)]y-\L>y'7u 12. 2, 

1 ] 'N.rb-5-x>'-2, 3-i^';<?;l^;JOB?^7j<ft. 
7, 7-i^'S^^^nA.^>';P-b>^^n [2, 2, 1]^ 
:7'N-5-xy-2, 3->>'7^;l-;J^>^te7f<l|^^ 7 -y 
:tX;l^-tV^^n [2, 2, l]^TK-5-xv- 
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2. 3-5/'7:?/P;ii>^*E7]<i(^3. 7, 7 -S^':7 xX/^-b" 
y^Ui2. 2, 1] ^Th-5~x:x-2, 3-S/;& 
/^'1^>^7ic?|g. 7-^f*;l^-7-y^xx;l.-bV^n 
[2, 2, 1] ^:7''h-5-xv-2, 3->-';j5r;1^5jt> 
M*7Kft. 5, 6->>'y^/P:tn- 7, 7-S/'7xX;l.- 
b>^o[2, 2, 1 ] ^rh-5-x>'-2, 3~-J 
:^)Vif^ym^A<.^. 5, 6-S/';>^^;P-7, 1--Jyx. 
x;i/-b>:^n [2, 2, 1 ] ^Tb-5-xy-2, 
3 -S/;^r;U.ii>M|ffi7jci|^, 5 , 6 -b*X ( h y 
^f-;P')-7, 7->>^:7xX;l.-b>/>^o [2, 2, 
1] ^rh-5-x>'-2, 3-i^';i^;P;fCveii;Jc!t^. 
b>:^n[2, 2, 2 ] h - 5 -X^/- 2 , 3->>' 
;^?;l-d^>^*7K?l3. b^^'n [2, 2, 2] :t:^b-5 
-xy-2, 3->>";^/U;Jf>^^7KJf5j. 7, S-i^y)V 
:ta-bV^a[2, 2, 2 ] 5 -x>- 2 , 

3-i^";^r;^';^0®^7m 7, 7, 8, S-xh^^^/l' 
:tn-bV^n[2, 2, 2 ] h- 5 -xv- 2 . 
3-S^*;^^;P;jf>^K^7Kif^. 5, 6 -5/:7;I^:tn-bV^ 
n[2, 2, 2] h-5-x>'-2. 3 

5, 6, 7, 7, 8, S-^^^y)Vytu 
-bV^^n[2, 2, 2] :t^b~5-x>'-2, 3- 
;l^.1^>e^^ifl?j^ 7 , 8 -b'x ( h y :7;^^n^>^ 
-b^-^n [2, 2, 2] :t^h-5-X^-2, 
3-i;^;<^;U;lf>'a§*i7fc!f*. 7, 7, 8, S-^Vy^y. 
(V^)y}Vy^V2?(^}V) 12. 2, 2 ] 

b-5-X>^-2, 3-i^:^jViiiymMy\<^^. 5,6- 
b'X (MI:7;^:to^f^;^) -b'ix^^n [2, 2, 2] 
:t^^h-5-xy-2. 3~-J^)Vt'ymk7m. 5, 
6,7,7,8. 8-^^^f^X (MI:7;V:tn^^ 
;l-)-b>^n[2. 2, 2] h-5-x>^~2, 
3-i^';«r;^d^>'^*!f%^ 7, S--J?^^)V-\Li^'^U 
[2, 2, 2] :t^h-5-xy-2, 3->>'7:^;P*> 
^^JciBg. 7, 7, 8, S-f-b^^-^/l^-b'S/^^n 
[2, 2, 2] :t^^h-5-X>-2, 3-i/';&;Ix*> 
^7K?%. 5, 6-S/\X-f-;k-b>^o [2, 2, 2] 
:t:^b-5-XV-2, 3 - i>';*;l^;^^>K*7ka. 5, 
6, 7, 7, 8, 8-^^^;><^;^-bV^'n [2, 
2, 2] :t^h-5-x>'-2, 3 -i^'T^/l^^VgateTfc 
7, 8->>x^;U-b'S/^'o [2, 2, 2^^^h 
-5-xy-2, 3 ;U;|^>K*7j<^l3. 7, 7, 
8, 8-'rh^X'^;I^-bS/iJ^n [2, 2, 2^:f^h 
-5-xy-2, 3->>';^?;l.;JOS^7j<^^. 5. 
x^;^~b>:^n [2 , 2, 2]:^^b-5-xy- 
2, 3->>';*;P.ifVM*7]cJf??I. 5, 6, 7, 7, 8, 8 
-^^^?-x^;^~bV::J^^ [2, 2, 2]:t^h-5- 
x>-2, 3->>*7j?/l-;Ji>B^7i<if%. 7, 8-i>'>^:;^n 
^^i^;l^-bV^u [2, 2, 2] :t^^^-5-xy- 
2, 3~i^:^fU7f.yMm^m. 7, 8-i/'7xX;i.-b' 
>'^o[2, 2, 2] :t^' h-5-xv-2, 3-i^:^ 
Ji^ynym^ym. 5, 6-i^':7;i^:tn-7, 8->>':7x • 
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—>V-t'->^x:3 [2, 2, 2] :t:?'h-5-Xi^-2, 
3->'';<?;l^#>'i?4S*^. 5. 6-=J^^)U-7, 8- 
i'':?*— /t^-b'v-i?n [2, 2, 2]:t^b-5-x>- 
-2,3- i^';^;!^.-!^^!^:^^. 5 , 6 - b'X < h'J 7 
/l^:to;><-^;P) -7, 8-i^'7x:i/l^-bVi?c? [ 2 , 
2, 2] 5}-:?' h- 5-xy-2, 3-y;i&;P.i^>l!i|* 

COiimLWfi e X o -#:f & i>Zti)K endo - WX' 

[0011] mWT-mm^-^^m^mm:7m<^^-)v 

Ji. 0~2 5 0T;3&J»^U<. J:'9»*L<{42 0-C~ 

iso-cT*^. Kms.Mm^zm^^fvt. as. s 

<«0. 5~12 0ieFlSlT'S)'3. j:'9»tL<{±0. 5 
[0012] ffi-^5§i«<50S^t tV^S:*Mi: LX\i. O 

yym<r)^hym, 1, 2-v-;?Dnx^:x, ^'nnrf^ 
/PA. i^uu^y^ymcr>j\'ayyi\:M'n:;^mm. 1 , 

2->'Vbdfj^X;5'>'. 5^'Xf-py:^>;r7-;P>?^-f-/P 

X— r v-'xf - V y j?- v 3 -;pxf-;p;>< ^;Px- x 
;K i^xf-U-y^Ua— ;Pi^'x^;l/x— x/P, xb^b 
^0:79^. 1, 3-i^:^^^y^ 1, 4->^^r^-9->- 
^x— r;l^, N, N->'"^^;P;f:;PjUT5 H\ N, 
N - f-/PT-fe h T S h\ >>X f-/U-X;P;^ Jf h\ N 

-^^«(±. m3!6-C*?t{±2afiUiS-M-&LTiSfflt-S^ 

[0013] ^?mm^L<m^hix^±is,m!mi. 

(R'')n 



(MAO). cp2Zrci2/;)<f-;w yr^/UT/p^y^Hfy. P 

dClg/MAO. Ni(acac)2/MA0. Ni (acac)2/EtAlCl2 . Ni(aca 
c)2 2H20/EtAlCl2. Ni(acac)2AiCl4. Ni (acac)2/BF3 E 
tgO. NiCl2(PPh3)2/AlCl3. Pd(acac)2/EtAlCl2. PdCl 
aCCeHgCWj/EtAlClx. PdClz (C6H5CN)2/TiCl4 . PdCl2 (Cg 
H5CN)2/BF3 Et2 0Offl;^-^i5-li:fci!l!iE^. [{v^-^yX)? 
dX] (X=BF4 , SbFe , AsFg , PFg , CF3 SO3 " ) $ I. T 'J ;PPd 
■<:tyW^. CpTiCl3. CpTiCl3c7)iri?a-^y^i>x-;P 
atx— x/l'^2r*-t-l»'N— 7f-;?y-(r:^. CpTiClgtfO 
i^^'o'<>^'s^'x:x/PSicxx7'/t«^*^S^N— 7^ 

v\ M^coilSJi. KmmzfiLxo. 0 i~i o^r 
;l'%*W4L<. J:'9»tt<{iO. l~5^/P%ffc 

I^SIill*!I%fi. fficoy;U.-i</M->'^'ft:^?^i:*S^L 
[0014] ioJ; -5 ^a-^RjStc J; 0 . lafB-^^ 

( 1 ) xm^tihmK>MLm{iL%:^^^i,t'vm^m 
[0015] ^^^Mc^Ti^vm^mM^^comMVi^-^ 

^4{i. 5 0 0—5 0 0 0 0 0 o*wt L< . 
0 0 — 1 0 0 0 0 0 0T-3b-S..I t *U D^if* Lt^. 

[0016] ^^mx^^i^ti^^vmmmMyki^t- 

[0017] ^vmm^mM7i<.mt-mi ( 3 ) 
;t;aK2 0-c-2 0 0'>c. titLKuso'C'^i so'c 

XO. 5'^2 4m\RSB^-t^^tiZj:K)'ifi:>tl^, 
[00 18] 
Ut4} 




[00 19] (-jKs^ (3) tC*5V^T. n. o. pJiO 
~5c0SSScSr*L. n + oSl^iST^^t-^T'ifeS. X 

{iitS^tt-^. *3t{40. s. CH2. CO. SO. SO2 

Sr^-r. R7. R8(iF. CF3. OCF3. ^^1-1 

0 c7)Tf]^^fvm. m^m. 6 ~ 2 0 or y -;pacov -^-m 

CORK R8J4F. CFg. OCF3. ^Scl~l OCOT 
;pdf/P^, M*i5:6~2 0c7)Ty-;P*<OV>-rfl3&^Sr* 
LTV^I,*^. R8cOr^-^<i:i,l-S)(iCF3f*^ 



(3) 



[0020] 

[-ft: 5] 
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E 

I 1 




[002 1] :Lcr>^mizm\^^^mmcotjt L\-^Mi^mt 

T^hy. :^^/U:xi^juyhy. i^^^n^^^f 

yy. ^y'^yy^(7:^^hym. i, 2-s^^^aoj:^ 

y^ ^^ao*;i^A. ^}:in^y-\£y^coJ\xjyyit^i\: 
yi^mm. 1, 2-'J:p(h^y:^:$^y. i>JL^]yy^\)u 

>'^. T-h^t 1<07^>'. 1, 3-iy:^=^^y^ 1, 4 

N-;><^;P-2-b°aU H^-. XjU^.^y^ 

So 



[0022] fflV^^ixS^#]^T 5 Wt-^^i^^ft^i^iJi: 

UTfi. 2-M;7;^:to^^;^rxy:^^ 3~hVy 

2, 4-t:'j:^ {V ^Jy )V:^u?<^)V) T:=^'Jy. 2. 5 
-b'X ( hUy/l-jtu;^^;!^) T~U^. 2, 6~tX 

( hU:7;^:tn^^/P) rxuy, 3. 4 - t'X ( h »J 
:7;i^:tn^f^/l^) T<::^U V. 3, 5 -b'X ( hU 
u^^;l^) T^UV, 2, 4, ( hy:7;U>j- 

T^^^U^^. 2,3.4,5, 

(hU:7;i^>j-n;'<^;l/) r^U>^. 2-:7;P:tn-3- 
hy:7;I/:tuT^yy. 2-y)V:^u~A-h^)y)Vit 
nr-y>'. 2-:7;i^:tn~5-bU:7;k:tnr-U 

3-:7;i^:tn-4-M;y;^>rnrxy 3-y 
}V^u-5~V'^Jy}V:^uT:=^^)y. 2-;<^J\^-3- 
hVyjU:tT^T:=^Vy^ 2 -^^;i^-4 - h U y;l^:tn 
T:=^Uy. 2-^^/U-5-hUy}U:i'UT:=^Vy. 3 
-;^^;^-4-bUy^;U:tor^U>'. 3-pC^;p-5 
-hVyjU:tuT:=~Vy. 2~y ^:=:^)V-~3-V^)y}V 
:;ft:7T— 2 ~ y xX;^-4 - MJ 7;l^:tOT^U 

2-:7xx;v-5-Ny:7;^:tnrxy V, 3-:7 
x::i;U-4-M;:7;l';roT~U V. 3-:7ai::i;^-5 
- hU:7;^:tnr-y 2- {3-Y'^}y}V^xiy^^ 
;^:7x-;l/) rx»jy, 3- (3-hU:7;P:to;)<f-;p 
y:s:.\zh) rxyv^ 4- (3-by:7;i/:tn^^;i.:7 
iX/U) T-U^'. 2-[3, 4-b*X (by>^;^:tn 
7xx;l.]rxiJ>^ 3-[3, 4-b^X(hU 
:7;i^:tn;^f';l^) :7xX/l^]r::::!; 4 -[3, 4-b' 
X ( hU7;P:+n;^^;l^) :7x::^;WT~y v. 2- 
[2. 4-b*x ( by y^;i^:tn^^;u) :7a:y^^']r~ 
•J^-. 3 -(2, 4-b';< ( hy7;^:tn^'^;p) 
y^i^]T^yv. 4-[2, A-^y. {V^}yjV^X2yi^ 

:7xy^>'3r-y:^. 2-(3, 4-b.x(hy 
y)V:^x2y^^)V) y^j^i^'\r:=^^)y. 3-[3, 4- 
t'>^ {\>^}y}V^ny^^]V) 7xy^S/]Txy>', 4 
-[3, 4-bx {v^)y}V^^)^^jv) yx.y^i^]T 
^y>^. 2-(3, 5-bj:^ {huy/U:t^yi-ju) y 
xy^>']r~U>'. 3 -[3, 5-b';^ ( hyyyi^^n 
y^^u) :7xy^i/]r-y V. 4-[3, 5-bx (h 
Vy^i^::^uy^j]^) :7xy^s^]rxy 2, 4-b 
>?.[3, 5-}zx (hVy;]^:^u?(^;U) yj,y^i^]T 
:^Uy. 2, 3-ex[3, 5-t';:^ ( hy :7;l^^n;>^ 

y^xy^s^JT-y V. 2, 6-bX(3, 5-b 
;^ ( by:7;^:to>c^;t.) :7xy^i^]rxyy, 3, 

4-b^X[3, 5-bX ( hy:7;L.:ta;^^;l.) 7xy 
^>']r::^y>'. 3, 5-b'X(3, 5-b'X(Ny7;^ 

:7xy^>']T^y>'. 2, 4, 6-by 
;:^[3, 5-b'x ( hyy;u:tn^f*;P) :7xy^Hr 

-yy. 2-:7;l^:tn-4-(3, 5-b-;^ ( N y y^/U 
yt^a^i-jU) yxy^>']r:^y>^. 3->^;l-:tn-4 
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-(3, 5-\iX (hUyjl^:^U;<^)U) yj^y^i^-jT 
^Uy^ 2, 5-'Jy}V:^U~A~{3, 5-t\X(h 
U:7;P:tn;>^f-;l^) :7xy^>']T^U>^. 2, e--J 
:7;P:tn-4-[3, 3 {h^)y)V:^u^^)V) 

■7xy^>')r^y>'. 3. 5~-Jy}V:^u-A~{3. 

V. 2-h^Jy)V:^u^^)V-A-[3, 5"-b'X(h 
/U:tnp<f«;^-4-(3, 5 -b^'X ( hU :7;^>j-n^^ 

71^) 7xy^i/]r-U>'. 2, 5-b*x (h'^}y)Vit 

Uyi^jV) -A-{3, 5-bX ( hU:7;P>j-up<^ 

7xy^S^]T:::y 2, {V^}y)Vyt 
uy(^)V) - A-[3 , {hUyjvi^u?^^ 
71^) 7xy^S/]r-u>. 3, 5-b'x (hy:7;P:t 

o;><^;P) -4-[3, 5 -b\X ( h U :7/U:ta;><^ 

yp) yiy^i/jr::^*;:^. 2-[3, 5-\LX{V')y 

;l^:tn^^;^) ^^'S^VWT-Ui^. 3-[3, 5-b>?. 

5-bx ( hU 7;U:tap^^;P) ^:x>>7WT::^y v. 
2, 4-b.X[3, 3-\LX {Y^)yfVytu?^^)\.) 
>'J/U]T:=^Uy. 2, 6-bX[3, 5~\zX(hVy 
Jl^:^u:<^;U) Kyi;^jl'}T:=^Vy. 3, 5-bX[3, 
5-bX (hVyjU:^\=t:^^/U) ^y-jju]T^vy^ 
2. 4. 6-h'JX[3, 5-\zX {hVy/l^:^u:<^ 
O-i^VWT^y V. 2-:7;l/:to-4-[3, 5- 
b;:^ ( b U :7/^:t a;><^/U) ^^yi^/U] T- U 3 - 
:7;l^:tu-4-[3. 5-b;:^ ( M;:7;^:tn^^;U) 
^yS^VWT~lly. 2, 5-'Jy)V:^u-A~i3, 5 
-bX ( bU:7;l/>J-n;^f-;^) ^yi^Vl^JT^^^ U 
2, 6->>7;P::i-a-4-[3, 5 -bX ( h U 
r7^^;U) 0'i;^;Wr-y>'. 3, 5-i^':7;^:tn- 
4-(3, 5-bX (fU7;l/:tn;^^;l^) Of/Vl/JT 
^U>'. 2-hU >';^:tn;^f';l^-4-[3, 5~bx 
( h U :7;^:tcr^'^;^) O^-VW T^U v. 3 - h y 
:7;^:tn;^^/l^-4-[3, 5 -b';^ ( h y 

y y . 2 . 5 - bX ( h y :7;l/:t 
n;>ff-;P) -4-[3, 5 -bx ( h y :7;^:top<f' 
;I/) ^>'>>VWr«:^y 2, e-b'x (by:7;i^:tn 
-Xf^/l.) -4 -[3, 5-b;:^ {V ^) y )V:^U 
^>>>;Wr:::y>-. 3, 5-bX ( hy 7;l':to^^ 

;i^)-4-(3, 5-\LX{v^Jy)V'tu?^^)V) ^y 

i^}V]T:=^^)y^ 2-[3, 5-b;^ ( b y :7;p:t^;>^f- 
;l^) ^>'yM;wr-y 3-[3, 5-bX(hyy 
<VyM;WT-y V. 4 -[3, 5-b' 
:^ {V'Jy)V^uy^)V) ^yYAMT:::^^)y^ 2, 

4- bX[3, 5-bX ( hy :7;^:tn;><f-;l/) 

-f;WT^y:x. 2, 6-b-x[3, 5-bx(by:7;i^ 

:tO;>f^;l/') ^>'r>f;WT-y>'. 3. 5-b;:^[3, 

5- bX ( hy y/l^rto^f-/!^) OyM;WT::::y 

2, 4, e-Y^)M3. 5-)zy. {v^Jyjv^u 



;^^/PX:xyM/wr^y 2-y^;i/::^u-4 - 
[3, 5-bx ( hy ^yyM/WT- 
y>'. 3- >^/^:to-4-[3. 5-bX ( Nyy;^>j- 
nj^f-;^) ^^-y'^f/Wr^yy. 2, 5~i;^:7;>>l-n 
-4 - [ 3 , 5 - b;^ ( b y yjv^i-M^ ^)V) o-yM 

;Wr::::yy. 2, b-i^y )V:^u-A~{3 , 5-bX 
( h y :7;P:tn;^^/P ) ^yr>f M T:=>Vy. 3 , 5 
->^*y;l^:tn-4~[3, (hVyjV^u^^ 
)V) <yyM/P)T::^y 2-byy;L->rn;><f';l/- 

4- [3, S-\:y. ^V^)y)Vi^X2y<^)V) ^yV^)V\ 
r^y>'. 3-V^)y}V:^X2^^)V-'A-i3. 5-b' 

-X ( by:7;^:tn7^^;p) ^>^yM;Wr-y>. 2, 

5- b\X ( hy :7;l^>j-np<f^/^) -4-[3, 5-b\X 
( hy :7;l^:ta^^;P) 0-yM;Wr^y>-. 2, 6 

-b*;^ ( hy:7;l/:tn;><f-;l/) -4-(3. 5-b';:^ 
( Ny :7;^:tnj^^;^) A:.>^yW;Wr-y V. 3, 5 
-b'X ( hy:7/U:tn;<-^;P) -4-[3, 5-b';3; 

( h y :7;i.:tn;>^^;i-) ^yyw/WT^yv. 2- 

[3, 5-bX ( by yx::i;^^:t]r 
-y^-. 3 -(3, 5-b>?L (hy7;U:tn;>Cf-;l/) y 

x-^pf-itir-yv. 4-r3, 5-bx(hy>^;^^ 

n^^/l^) :7xrL;l^^:;}']r::::y>'. 2, 4-b>^[3, 
5-b\x ( hy:7;^:tnj'<^;^) >^x^;l'f'>f]r-y 
2, 6-bX[3. 5-b'X ( hy :7/U>j-o^-^ 
:7x::i;l/f-:t]r::iy>'. 3, 5-bX(3, 5-b' 
X ( hy >^;U:tn;><^/U) yx:::^/^f-:t)r::^y>'. 

2, 4, 6-hyj:^[3, 5-b:^ (hy >^;l^:ta^f- 
;P) :7x::i;l^f'>i-]T-y>'. 2-:7;l':tn-4-[3, 
5-b'X ( hy y^;l/:tO;?<^/I/) y x:::i;P^:t]r- y 
y^ 3-y;P:to-4-[3, 5-b>^ ( by :7;i'^n 
^^f-ZP) ^x^/I^^itlT^y:^. 2, 5-i^':7;I^:tn 
-4-[3, 5-bX ( by y;P:ta;><f-;l^) yx^;l^ 
'f-:t]r::^y>'. 2, 6 ->>':7;U:to-4 - ( 3 , 5-b 
X ( byy;l^;i-n;>^'f-;^) :7x^;^f-::t)r~y V. 

3, 5-i>yjV^XJi-A-i3. 5-b;:^ ( byy;u:t 
n;>ff-;l.) y x-;l/^:t]r::^y 2 - h y y;l^:ta 
^^;^-4-[3, 5-b\x ( by y;l':tn;^^;^) y 
X :::/P'f*:t] y 3 - b y y ;U:t o;?< 4 - 
(3, 5-bX ( byy;l^:to^^;I/) yx::i;l^f^:t)T 
^yv. 2, 5-bX ( byy/l^rto^f'/l') -4- 
[3, 5-b;^ ( byy;l':tu^'f-;l') y x::^/l'^:t]T 
::::y>'. 2, 6-bX ( b y y;P:tn;>^ ) -4- 
[3, 3-\:y.{Y^)y)V:^U^^}V) y:x,^)V^:^^T 
-yy. 3, 5-bX (byy/l^it^j^Cf-;!^) -4- 
[3, 5-bx ( byy;U:tn^f';U) yx::i;^^>i-]r 
:::y>. 2-[3, 5-bX ( by y;U:^0;'C^;l/) y 
x::i;l^X;^y -<'::i;WT::^y 3-[3. 5-bX(b 
y y;^:tn^^;U) y x— ;^x;l-y >f — ;i/]r— y 
4-1:3, 5-bX ( by y;^:tn^^;l/) yx::!;^^ 
;uy ^ -;U]r>::^yy, 2, 4-b;^[3, 5-bX(b 
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2, 6-b'^t3, ( hU^/l-jj-o^^;!^) y 
3i—/v:^)Vy^—)V]T—^)y. 3, s-fj^o, 5- 

2, 4, 6-m;;^>(3. 5-fx(M;7;p 
:to;><^;P) :7x— ;PX;U7 — ;WT— U 2-7 
;P:tn-4-(3, ( by ^/P^rn^f-;!^) 7 

X— /PX;k:7 ^ -;l^)T— Ui^. 3-y!V:^xi-A- 
(3, 5-b'x (by7/Pjfnp{f-;l^) 7x— /t-xyl-^ 

4— jV\T—'>)y^ 2, 5-v'r^;t'3j-n-4-(3, 5- 
b'j:?. ( NiJ:7;P:tn;<^;P) 7x— — ;Wr 
— 2, 6-i^y)VitU-A-[3, 5-b'X(h 

y :7;P5i-n;>{^;p) ^x-^l-J^^/P^ -;p)T— y 

3, 5-i^':7/l':tn-4-(3, 5 - b'X ( h y 
a^f-;P) 7x— /u-x;W7^::i;WT— y^', 2-fy 
7yl^:tD;'<-f-;l^-4-t3, 5-bX ( hy7;l/:tD^ 

7 X— -f rL;p] r— y 3 - h y 

5j-a;^ ^)V- 4 - C 3 . 5 - b'X ( h y 7;J^:ta^f- 
/P) 7x— yPX;!^:? r:;P]T— y i^. 2, 5-bX 
( hy 7/l^:^0^^;P) -4-C3 , 5-b'X(hy7 

/u:tD^^;p) y x.—)VX)vy ^—)V]T=.^)y^ 2, 

6-b'X ( hy7;L':tD;><^;t') -4 -[3, 5-b'x 
( h y 7;l^j}-D^ ) 7 X — ;^x;P7 ^ ~M T— U 

3, 5-b'x (hy^/v^rn^^/p) -4-[3. 

5- b"X ( hy7;l-:tD^^;t^) 7x-;PX;P7-f::i 
;t-]r-y>'. 2-[3, 5-b'X ( hy 7yP:to^f- 
/P-) 7x::i/PX;P*-;P]T— y>', 3-[3, 5-b'X 

( h y :7;U:tn;^ ) 7 x T— y 

y. 4 -[3, 5-bX ( Ny7;l^:tn^^;P) 7x- 
;Px/P3t:^;Wr— y^-, 2, 4-b.x(3, 5-b-x 

( h y 7;P:tn;^ 7 x -/px;P5i^r.;u] r— y 
V, 2, 6-t:"x(3, 5-b'x ( ^y7;^>^-u;><f- 
;^) 7x^;i^x;k*ci/u]r— y 3, 5-b'X[3, 
5-b'X (hy7/U:tn^^;P) :7x-/PX;P;t:ri;U] 

r-y>-, 2, 4, 6-hux[3. 5 -fx (by^ 
;p-::ta;'{f-;p) y 3:—/ux/Uii-^—MT—V y. 2-y 
;l/-:tn-4-(3, 5-b'X ( h y 7;t-:tn;><f-;l^) y 
x.—;i'XJ\^Ti--—/U]T~Vy^ 3-7;l':to-4-[3, 
5-b'X ( hy7;^:to^^;i^) y :c—;i'X>i'7i-.-M 
r~Uy. 2. 5-=Jy/V:^X2-4-{3, 5-bX 
( h y 7;U:tnp( ) y x. —)VX)V-^^—)V\ T— y 

y. 2. e--Jyjv^u-A-{3 , 5-\lx {h^)y 
)V:^uyt.^)V) y 3^—)V:^)VTt-—MT—^}y^ 3, 5 

-=JyiV:tu-A-[3, 5-b'X (hy7;l'3fnp{ f- 
)V) 7x— ;Px;l-7^-;i.]r-y>, 2-by7;U:ta 
-f-ZP- 4 - ( 3 , 5 - bX ( h y 7;P:tnp{ f-zL') 7 
X— ;Px;i^3^^;WT- y 3 - h y 7;i<-:tn^^;p 
-4-[3. 5-b'X ( hy7;P5i-a^^;L') 7xri;P 
X;U;J^::i;^) T— y 2 , 5 - b'X ( h y y)Vitu:>< 
i-)V) -4-(3, 5-b-X ( hy 7;l^5j-n^f-;l^) 7 



X— /i'X;i':t;^;W T- y 2 , 6 - bx ( h y y)V 
:tnp<^;i^) -4 -[3. 5-b-X {h^}y)V-^'o>('^ 
)V) y3,~)Vxjv-^.—MT—'')y^ 3. 5-b'x (h 

^}y)V:^X3ji^)V) -4-(3, 5-b'X (hy7;l^:t 
n;^-^/!/) ^x^/L-X/l^rJ^ri/WT-y ^^#(fS 

smT^fzit2m)±i:Wi-^hxmm-th^hii}^'^% 

[0024] 

[0025] i^oSil^^ra 

y;pyvC_5j:_^3 1,^-^-7 ^_ (GPC ) ^ 

fflV^T. 5Kyx^l/y^(CTa4Ti%4)-^* (Mw) 
[0026] Mff C7)S!|^ 

[0027] ^mm»<7^im. 

;Kyflili=Et-< S KIPcO 1 kHzt;:i3{t.i>W«§»^«/l| 
• bi-U'-yh •>'N--/;^f-K <«) «£7)LCR^-^- 
4 2 84A^ffl(,^Tffl^L. TK^fcct "JitPS* 
(e) e=C • d/eo ■ S (fIL, CJiff 

(F) , dtiSSWMff (m) . eHm&^COm 
S{±±g|5«ffifflW (m2) -C*>^. ) , 
[0028] gilf^cO^S 

He-Nel^-- r— £7)** (633nm) 7°y 
XA;^7-yr7-ffiT2 0\:Ti!I^L. j^fc^LTW 
^rriQcJOgt^f* (TE) fcSii::^i^og#f* (tm) tsj: 

[0029] #?«JRX^^ h;K I R) 

^«&iiai^*ii^sis7i<!t*i(± K B r mx-m^ t , *f y 
to^^aa^tf^. aa^swi^-yx^^iri^^K^g 

l^rFT-720j («g«S?f^Blf (») S) S-fflV^Jt. 

[0 0 3 0] mms^m:^'<.i^hj]^ (ih-nmr) o 

mmDMSOtfzl±CDCl3l,zmmL. 2 7 0MHz 

T'ffl!!^ L/C , m^mmammm FTNMRrEx-27 

[003 1 ] /fyxm^^{Ts)<r>m^ 
^H^^iff ( D s c ) i 0 . a3R#H^*. #gi 

[0032] (Td 1 . Td 5 ) coau^ 
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[0033] ##M 1 e X o -i-i^>y ^'^^if^^T)?? 

at 

exo-h'>:7n [2, 2. 1 ] 'sTb - 5 -x>-- 
2.3- ^^mmym {exo—ti^-y ^'Sii;^ 

e ndo-t>i?o [2, 2, l]^7°b-5-xy- 

2 , 3-i^A}V7i(>W^:^^ ( e n d o — 

7j<lJ) 1 OOg (0. 6 a*T. 2 0 OX: 

T6«ra«fpL-ci»Mtt^t;$-y:^^, Kmm?: 1 2 o'c^ 

T'J^fflL. hypx^-i 0 Om 1 ^3Di./v:f*. 

N;i^x :xTB^^B-r -1. ^ t J: D m^mcT^mw^^H^ 

8 3g#;it. iH-NMR (01) 
t)J;?/IR (112) ^^^aW-ft-^ii^jTJtSStlBI^L^, 
[0034]ltjS: 143~144°C 
*5'h®JR;^'^^'b/P: 1860. 1778c m-i (JjLh 
C = 0) . 1218, 913cni-i (m±C-0) 
iH-NMR : (CDCI3, ppm):6. 34(s, 
2H, CH = CH) , 3. 45 (s, 2H, CH) . 
3. 01 (s, 2H. CH) . 1. 56 (d-d, 2 
H. CH2) , 

[0035] ##^2 i^^M,m#<7)m^ 

Je•^^:/^•9i^''>A (id 2 g ( 0 . 011 ^;i^) ^jsk 

(3 6%) 5m 1 fcJlB^L^AJ^>?t»L, J^aif^x^y 
-;H 5 Om 1 ^jDi./t. i^7)^m^r5Sf*. 
2 , 5 2 . 31g(0. 025^: 

1 ] ^y°^i^:i^y-J-<^i^^M.^uU h'3. 0 7g^# 

[00 3 6] CtfOf^-i^n [2, 2, 1 ] ^T:?'i>■x>- 
-v^"5v''':7^^'^l; K2. 62g(0. 0097^ 
^\-) . mWti-hO'^^O. 88s (0. 0 083^;k) 

ic^^y-/u3 5m 1 ^Mt. mmr. m.iSLT2mfm 

X'^Ltzt:!^^ b->;?o [2, 2, ll^N.^'^v^'x 
y->''«7i^''>Ai5'n>JK-a*2. 57gS:^3rfec7)e 

[00 3 7] icofi^;:?^ [2, 2, 12 

tJ'i^'xy-.'N-^x'^A^'nU KZJI*^^'no'<.>'-fe> 

^-frjtf^, 1. 6^4c7)xh57;P:tn^'>KIB 
^jDi.. MiST-l 5^i-tiJf ee^i:t-€.^t^>>"'>A^g 

[0038] mmmi 



y-^ymm 1 2 7 m 1 1 , 1 T^^jih-^^ e x o - 

■f-i^'y9m^^ym'5s (0. 0 3 0^/1-) ^jD;i. m.^ 
X'Sev^Km^^fz, ^^O^I6^iF3iL. Sf*:^^ 

JRMJi. 2.3 1 sX-h-^fz. ai^^^^S (M 
w) {i4 0 0 O-C-fe-sTt. itO^'JV— £7)iH-NMR 
;^'^i?h;KDMSO-d6. PV>m.)^m3K^^ 

[0039] t.fz. :^'^xm^^m. (Tg ) St^\ 
M^-aS (Tdl. Td5) ^m^Ltz. Tg{±4 0 0 
•Ci-e^ffi^^t-r, Tdl=324X:. Td5 = 393 

'cxh-ofz. 

[0040] ^^[•©JRX'^j? h)V: 1859, 1774 
cm-i (J.:il±C = 0) . 1226, 9 1 7cm-i {Vlh 

C-O) 

iH-NMR: (DMSO-d6, ppm) :0. 55 
-3. 80 (br. m, 8H. C-H) , 
[0 04 1 ]^StM2 .-KUflg^i'i-^ 5 K^OSjt 

a*Ts mmm i T#^>iif^.t-u v- 1 § ( 2 . 4 5 y 

^;P) &NMP 1 Ogt^WL. 3, 5-b'X(hy7 
;U:tn^f-^l') T-i;>'2. 7g (11. 7 51>^;P) 

&jDi.. 1 2 0°CT7^HRJ35§ Hirf^o ^ORJEM^lF 
j^Ls #^>tL7t:Slf!|sSrNMP. s^:^ y—fUX-mfL 

1 . 3 5 sXh-otz. ^^^^H'* (Mw) (i8 

5 0 0T*-o/i. 

[0042] waiodc u Miss^i-f s F 1 g ^ 2 -^r ^ 

y V3 g{-}§jSLfc« ^0?g?gSrtt*ll«I» («) m 
E^-fbx^ yttfligS 7 -f - ( tUT-^^ X2jj.m) 
SrfflV-^TiFj^tJt. ortc. <IcDit^Sr6X6cm<7)A 
l*«Ji*5it^x'Jrj>">xy\-±t3[illBM^|iL, oi^ 
^-yhri/- h (:^B*:^i?U-v m) KSKW 
-6 36) SrfflV^T. 8 0'Cr3ii-. MISML, 
^-T'y (3iS#'JyhVN'-^ (;») m^^~hit-f 
y) ^fflV^T. 140''CfO. 5B§S. 250"CT'l^ 

wmm-h^thzx'o. mwm^mtz. ^cr^k. ai 

*KJblc?^^ Lfz Hcor^'J v-M±lcvx ^^LXAl 
S-KS^L. JigP«fli^mtTJtSI«* ( e ) ai^ 

2 . 3 1 T-S) 0 iSV -vfflT-fc -> , 
[0043] mz^ ^"yx^izm^Lti^ii^V v-JSISrffl 
v^T. ffiSf^&M^LfCo -e^oMm. S^^fi. TE = 

1. 48 5 7. TM=1. 48 10. mMiffmitO . 0 

0 47xhK>. m^m. mmmmti>i,z/h$^^mt^j:'y 

fz. 

[ 0 0 4 4 ] ^ :^yXmW&mii4 0 O'CtT'^^ffi 

^t±4 6 8X;T2b->7t« 
[0045] #^'h®JRX^i? hJU: 3 1 0 5, 307 
3, 2974, 2897cm-i (JiLhCH) . 1716 
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cm-i (J,XhC = 0 (-f SK) ) 

iH-NMR: (CDCI3, ppm) : 1. 25-3. 

90 (br. m, 8H, C-H) , 7. 60-8. 30 

(br. s. 3H, Ar-H) 

[004 6] 



[01] ##^J 1 e X o — >y i^mM^ 

[02 ] ##{FIJ 1 T^^LJt e X o :^i;'-y :^'S!*E;J<i, 

CO I RX^:^ hJU 

[03] mmm i t-^^ lt^vt^-k u v-coi h - n m rx 
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